INTRODUCTION
Slowing the loss of diversity is currently a major preoccupation of both conservation biologists concerned with disappearing species (Wilson 1992 ) and linguistic anthropologists concerned with disappearing languages (Zepeda and Hill 1991 , Hale 1992 , Harmon 1995 ). Yet, the intervention strategies chosen will vary greatly depending on who one involves in defining these problems, what one considers to be the knowledge bases relevant to protecting biodiversity and linguistic diversity, and how one identifies proximate and ultimate threats that need to be curtailed (Nabhan 1994) .
In practice, biodiversity has been discussed largely in terms of "species richness," although most conservation biologists recognize the contribution of other levels of biological organization (genetic variation with populations, variability between populations, habitat heterogeneity, ecosystem diversity) that are more difficult to monitor or measure (Office of Technology Assessment 1987, Harmon 1995). As Thompson (1996: 300) has recently argued, "the diversity of life has resulted from the diversification of species and the interactions that occur among them . .. nevertheless, the focus of studies on the conservation of biodiversity has often been primarily on species rather than interactions." In many cases, ignorance of biotic interactions has led to the decline of a particular plant or animal species that has lost its ecological associates, even though they may occur within a formally protected area such as a national park or forest (Suzan et al. 1994 , Buchmann and Nabhan 1996, Tewksbury et al. 1999) .
Similarly, most assessments of linguistic diversity focus merely on how many extant languages there are ("language richness"), on the declining abundance of living speakers of indigenous-languages ("speaker richness"), or on the erosion of idiomatic vocabularies ("lexical richness"). Linguists have barely begun to consider the influences of interactions between cultures, let alone the influences of interactions among cultures and co-occurring species, although explorations of these topics are within the mission of a new professional organization, Terralingua. There is, however, an older tradition of inquiry that considers both cultural-linguistic and biological diversity: ethnobiology, the study of cultural perceptions and management of the earth's biodiversity. Unfortunately, most ethnobiological inventories only scratch the surface of indigenous knowledge about the biodiversity, by merely recording indigenous names for biota and by cataloguing their uses. Such descriptive, purely utilitarian ethnobotanical surveys tell us hardly anything about how the natural world works from an indigenous perspective, assuming perhaps, that indigenous people are not generally interested in interspecific relationships or ecological processes, but only in useful species. (Tables 1 and 2) A word of clarification on terms may be necessary here. One should keep in mind that a plant name might be a compound lexeme, that is, a multi-word term, such as one with an animal's name embedded within it, e.g., "Coyote's tobacco." Such a name refers to the inferior quality of Nicotiania trigonophylla for smoking brought about by the mythic trickster Coyote, and not to foraging on this plant by desert coyotes Canis latrans (Nabhan 1982) . In contrast, at least 19 plant names used by the Comca'ac refer to interactions between flowers and their pollinators, fruits and their seed dispersal agents, foliage and its herbivores or flailers, larval host plants and their larvae, brushy canopy-providers and dormant or reclusive animals, algae associated with sea turtle carapaces, and nest-providing canopies and their nesting birds (Table 2 ). In such cases, it is reasonable to assume that plant names that recognize their faunal associates are derived from empirical observations of plant-animal interactions.
Similarly, animal names may include reference to particular plants. For example, the O'odham call the Phainopepla (Phainopepla nitens) kuigam, meaning "mesquite dweller" , Rea 1983 ). Not only do Phainopeplas dwell in mesquite (Prosopis spp.), but also they are the major agents dispersing parasitic mistletoe (Phoradendron californicum) to mesquite.
In special cases, the same lexeme is polysemic for both a plant and an animal, usually when the relationship between the two is unusually robust. One such case of polysemy comes from the Chontal Maya, whose name for the Great Kiskadee (Pitangus sulphuratus) and for wild chile peppers (Capsicum annuum) is the same lexeme. The Chontales and their mestizo neighbors recognize the Giant Kiskadee as an important seed 
Hypothesis testing and verification of ecological interactions
As Western-trained scientists learn of plant-animal interactions recognized and named by indigenous peoples, they can potentially test hypotheses to elucidate the relative degree of connectivity or exclusivity in such relationships. As previously noted, the folk taxonomies of indigenous, Spanish-, and English-speaking peoples in the Americas often distinguish wild Capsicum chiles from domesticated chile peppers by using a term akin to "bird pepper," but the bird in mind varies from culture to culture and place to place Sacred datura leaves, sacred datura leaves, eating your greens intoxicates me, making me stagger, dizzily leap. Datura blossoms, datura blossoms, drinking your nectar intoxicates me, making me stagger, dizzily leap.
It may well be worth further testing to determine whether or not both the larval and adult stages of sphingid moths are exposed to Datura alkoloids, and whether any noticeable behavioral effects occur under different conditions.
Conclusions: inmplications for endangered species recovery
It is clear from a number of studies, summarized in Nabhan (1992), that indigenous communities are reservoirs of considerable knowledge about rare, threatened, and endangered species; to date, these reservoirs have not been independently accumulated by Westerntrained conservation biologists. What may be less obvious is that indigenous knowledge of biotic relationships involving rare plants or animals can help to guide the identification, management, protection, or recovery of habitats for these species. The Comca'ac and O'odham are certainly aware of details of the diets, nesting, and refuge cover requirements of endangered species, and all of the ecological details that they have noticed have not necessarily been recorded in the literature of conservation biology.
Take as examples the following details regarding the autecology of four endangered animals: the desert tortoise, the green sea turtle, the Sonoran pronghorn antelope, and the desert bighorn sheep. For the desert tortoise (Gopherus agassizii), a key issue in its conservation management has been providing protected habitat where sufficiently diverse forages are available for its dietary use. Despite 60 years of incidental reports on desert tortoise feeding behavior, stomach contents, and fecal pellet analysis, knowledge of the species' dietary needs has, until very recently, remained fragmentary (Van Devender and Schwalbe 1998).
In Several species of algae are noted by the Comca'ac as habitat, carapace cover, or forage for Chelonia mydas, the endangered green sea turtle: Cryptomeria obovata, Halymenia coccinea, Gracilaria textorii, and Rhodymenia divaricata. The most intimate association is between the red alga Gracilaria, "sea turtle's membranes," which grows up to 30 cm tall on the carapaces of the endangered sea turtle population that overwinters, dormant, in a shallow channel of the Sea of Cortez adjacent to Comca'ac villages (Felger and Moser 1985) . Recently, one elderly Comca'ac turtle hunter told me that he used to see bumphead parrotfish (Scarus perrico) visiting green sea turtles just after they had broken dormancy, coming to "eat the wool" of algae off their carapaces. Knowledge of this overwintering behavior among this moosni hant koit "sea turtle touchingdown" population was once unique to the Comca'ac, but once non-Indian fishermen learned of it, they rapidly wiped out this population (Felger et al. 1976 ).
Berlin (1992) recently used the Comca'ac as the clearest counterexample to the hypothesis that only farmers "overclassify" economically important plants and animals into "folk species." The recognition that nonagricultural people associate a particular alga and fish with a named folk species (or distinct population) of sea turtles is even more remarkable. It is my impression that the Comca'ac are interested in ecological interactions even when they are not directly useful to hunters in obtaining economically important wild species. Thus, the Comcaac ecological knowledge may counter two truisms: (1) that only farmers and herders are interested in intraspecific variation and subspecific taxonomy; and (2) that such interests among non-Western peoples are restricted to economic species. Unfortunately, my recent interviews with Comca'ac sea turtle experts indicate that they almost never see individuals of this sea turtle population now, so knowledge of the population's ecological interactions may be in demise as well.
Proposal: involving indigenous para-ecologists as participants in species recovery programs
The Indian reservations in the United States and comparable indigenous reserves in Mexico and Canada collectively contain more wildlands than all of the national parks and Nature Conservancy areas in North America. They are undoubtedly important refuges for the extant biodiversity remaining on the continent. Yet, when Native Americans involved in wildlife management, hunting, fishing, and endangered species conservation are surveyed, they lament that so many culturally important species have been lost from their homelands during their own lifetimes. Some tribes are now formally legislating native plant protection and establishing tribal wilderness areas to slow the loss of endangered species.
Many Native Americans are also aware that most of their community members under 25 years of age have had diminished exposure to these endangered species, and to the oral knowledge about subsistence and ceremonial traditions concerning them. Although even the native names of common plants and animals are being forgotten by O'odham youth (Nabhan and St. Antoine 1993), the situation is much more complex among the Comcaac, where native names are retained, but direct participation in a dozen ceremonial and subsistence "indicator" activities has been reduced by 25% during the last generation alone (Nabhan, in press). This "extinction of experience" regarding endangered species breaks the mutually reinforcing connections between cultural and biological diversity that have functioned over the last 8-10 millennia in the Americas, and longer elsewhere (Nabhan and St. Antoine 1993). In general, it appears that traditional ecological knowledge about interspecific relationships is being lost far more rapidly than are the native names for these taxa.
Elsewhere, I have been among those who have made strong arguments to national park and wildlife refuge managers to involve Native American parabiologists in the management of not only cultural resources, but also natural resources such as endangered species (Tuxill and Nabhan 1998). Recently, I have worked with the Comcaiac council of elders and Mexican government officials to complete a twelve-month professional certification course for "para-ecologists" who wish to work as field technicians in endangered species inventory, monitoring, and threat assessment. The course has been taught to 15 members of the Comcaac community by five traditional elders as well as by conservation biology experts on rare plants, sea turtles, migratory birds, bats, reptiles, and marine invertebrates; students are expected to gain competency in both ways of knowledge about the natural world. Most endangered species translocations, reintroductions, and habitat restoration efforts require that some members of the recovery teams have detailed local knowledge of the habitats and habits of the species of concern; elderly indigenous hunters and foragers often retain such knowledge (Hunn 1977 , Nelson 1983 , Nabhan 1997 .
It is critical that such local experts, indigenous or otherwise, be involved in endangered species recovery and habitat restoration in ways that value traditional ecological knowledge as well as Western science (Tuxill and Nabhan 1998). Academically trained conservation biologists should be open to considering these other perspectives, even when they may at first sound "foreign" to the realm of science. Scientists can foster such cross-cultural exchanges by asking open-ended questions and considering the ways in which each culture uniquely encodes its empirical knowledge and ethical values regarding wildlife. If the link between cultural and biological diversity is to be in any way maintained, strengthened, or restored, indigenous peoples must be included in the management and conservation of the world's remaining biological riches.
